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In the title hydrated molecular salt, CsHgNs^ CyHsOeS^ HzO, 
the ion pairs and water molecules are connected by N— 
H- ■ O, O— H- ■ O and C— H- ■ O hydrogen bonds, thereby 
forming a three-dimensional network. There is an intra- 
molecular O— H---0 hydrogen bond in the 3-carboxy-4- 
hydroxybenzenesulfonate anion, which generates an S{6) ring 
motif. 

Related literature 

For background to 5-sulfosahcylic acid and related 
compounds, see: Marzotto et al. (2001); Onoda et al. (2001); 
Baskar Raj et al. (2003). For hydrogen-bond motifs, see: 
Bernstein et al. (1995). For bond-length data, see: Allen et al. 
(1987). For the stability of the temperature controller used in 
the data collection, see: Cosier & Glazer (1986). 
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Experimental 

Crystal data 

C5H8N3"C7H506S- 

M, = 345.33 
Monoclinic, Cc 
a = 7.0407 (7) A 
b = 15.5775 (16) A 
c = 13.6244 (12) A 
P = 101.491 (2)° 



H2O 



V = 1464.3 (2) a' 
Z = 4 

Mo Ka radiation 
jLt = 0.26 mm^' 
T = 100 K 

0.36 X 0.31 X 0.08 mm 



Data collection 

Bmker APEXII DUO CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
T^n = 0.910, r„„ = 0.981 

Refinement 

R[F^ > 2a{F^)] = 0.033 

wR{F^) = 0.087 

S = 1.03 

3880 reflections 

268 parameters 

2 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



6890 measured reflections 
3880 independent reflections 
3645 reflections with / > 2a(I) 
Ri„, = 0.025 



All H-atom parameters refined 
Ap„„ = 0.33 e A"' 
Ap„i„ = -0.19 e A"' 
Absolute structure: Flack (1983), 

1770 Friedel pairs 
Flack parameter: —0.02 (5) 
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D-H-A 


Nl-HIM- ■ OIW' 


0.91 (3) 


1.95 (3) 


2.806 (3) 


158 (3) 


N2-HliV2- ■ Ol' 


0.90 (3) 


2.48 (3) 


3.222 (2) 


140 (2) 


m-mN2- ■ oiw' 


0.90 (3) 


2.28 (3) 


3.060 (3) 


145 (2) 


N2-H2iV2- ■ -02" 


0.86 (3) 


2.10 (3) 


2.963 (2) 


177 (3) 


N3-HliV3- ■ 02" 


0.89 (3) 


2.10 (3) 


2.970 (3) 


168 (3) 


N3-H2A'3- ■ 04'" 


0.92 (3) 


2.08 (3) 


2.980 (3) 


167 (3) 


01-H101-06 


1.03 (3) 


1.75 (3) 


2.625 (2) 


141 (2) 


05-H105-03'" 


0.84 (3) 


1.87 (3) 


2.655 (2) 


155 (3) 


oiw-Him- ■ 03' 


0.89 (3) 


1.94 (3) 


2.757 (3) 


151 (2) 


oiw-H2m- ■ 04'" 


0.98 (6) 


1.89 (6) 


2.838 (3) 


162 (4) 


C7-H7- ■ 03" 


0.95 (3) 


2.56 (3) 


3.477 (2) 


163 (2) 


Symmetry codes: (i) x 4 

x~iy-iz;('')x- 1, 


-i-y + i,z- 
-y + l.z + i-. 


1; (ii);c-l-l,v-l, 
(vi) X, — y -1- 1, z -1- 


z; (iii) x + l,—yA 
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hiz-hi;(iv) 
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Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 
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Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: HB6457). 
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2,3-Diaminopyridiiiium 3-carboxy-4-hydroxybenzenesulfonate monohydrate 
M, Hemamalini, J. H. Goh and H.-K, Fun 

Comment 

5-sulfosalicylic acid, (5-SSA), has been known for a long time to possess anti-inflammatory activity. When it forms com- 
plexes with metals, its biological activity is greatly enhanced (Marzotto et al., 2001). Hydrogen-bonding patterns involving 
sulfonate groups in biological systems and metal complexes are of current interest (Onoda et al., 2001). Such interactions can 
be utilized for designing supramolecular architectures (Baskar Raj et al, 2003). With the aim of gaining more insight into 
hydrogen-bonding interactions involving 5-SSA and pyridine derivatives, we report here the molecular and supramolecular 
structure of the title compound. 

The asymmetric unit of (I) contains a 2,3-diaminopyridinium cation, a sulfosalicylate anion and a water molecule (Fig. 
1). The 2,3-di aminopyridinium cation is planar, with a maximum deviation of 0.015 (2) A for atom CI. The dihedral angle 
between the pyridine (N1/C-C5) and the benzene (C6-C11) ring is 6.09 (9)°. The protonated Nl atom has lead to a slight 
increase in the CI — Nl — C5 angle to 124. 4(2)°. The bond lengths (Allen et al, 1987) and angles are within normal ranges. 
There is an intramolecular O — H - O hydrogen bond in the 3-carboxy-4-hydroxy benzenesulfonate anion, which generates 
an 5(6) (Bernstein et al, 1995) ring motif 

In the crystal (Fig. 2), the ion-pairs and water molecules are connected via N — H - O, O — H - 0 and C — H - 0 hydrogen 
bonds (Table 1), forming a three-dimensional network. 

Experimental 

Hot methanol solutions (20 ml) of 2,3-diaminopyridine (52 mg, Aldrich) and 5-sulfosalicylic acid (54. 5 mg, Merck) were 
mixed and warmed over a heating magnetic stirrer for 5 minutes. The resulting solution was allowed to cool slowly at room 
temperature. Brown plates of the title compound appeared from the mother liquor after a few days. 

Refinement 

All hydrogen atoms were located from a difference Fourier maps and refined freely [N-H = 0.86 (3)-0.92 (3) A; 0-H = 
0.90 (3)- 1.02 (3) A and C-H = 0.91 (4)-1.06 (3) A]. 1770 Friedel pairs were used to determine the absolute structure. 



Figures 




Fig. 1. The asymmefric unit of the title compound, showing 50% probability displacement el- 
lipsoids. Intramolecular hydrogen bonds shown by dashed lines. 
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Fig. 2. The crystal packing of title compound (I). 



2,3-Diaminopyridinium 3-carboxy-4-hydroxybenzenesulfonate monohydrate 



Crystal data 

CsHsNj^CvHsOfiS^HaO 
M,-= 345.33 
Monoclinic, Cc 
Hall symbol: C -2yc 
a = 7.0407 (7) A 
fe= 15.5775 (16) A 
c= 13.6244 (12) A 
P= 101.491 (2)° 

V= 1464.3 (2) A^ 

Z=4 



^■(000) = 720 



„-3 



Dx= 1.566 Mgm 
Mo Ka radiation, X = 0.71073 A 
Cell parameters from 3903 reflections 
6 = 3.0-32.4° 

|i = 0.26 mm ' 

T= 100 K 

Plate, brown 

0.36 x 0.31 X 0.08 mm 



Data collection 

Bruker APEXII DUO CCD 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

(p and CO scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 

r,„i„ = 0.910, r^ax = 0.981 

6890 measured reflections 



3880 independent reflections 

3645 reflections with / > 2a(/) 
i?i„t = 0.025 

Qmax = 30.0°, 9,„in = 3.0° 

h = -9^9 

yt = -20^21 
/ = -18^19 



Refinement 
Refinement on F 
Least-squares matrix: full 
R[F^ > 2a(F^)] = 0.033 
wR{F^) = 0.087 

S= 1.03 
3880 reflections 
268 parameters 
2 restraints 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

All H-atom parameters refined 

w = y[a\Fo^) + (0.0525Pf] 
where P = (f'o^ + 2f'c^)/3 
(A/a)n,ax = 0.001 

Apmax = 0.33 e A"^ 
Apmi„ = -0.19eA"^ 

Absolute structure: Flack (1983), 1770 Friedel pairs 



sup-2 



supplementary materials 



Primary atom site location: structure-invariant direct , ^ . 

methods Flack parameter: -0.02 (5) 



Special details 

Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat (Cosier & 
Glazer, 1986) operating at 100.0 (1) K. 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 

cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; correlations between 
s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell s.u.'s is 
used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement of F'^ against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F^, convention- 
al R-factors R are based on F, with F set to zero for negative F'^. The threshold expression of F^ > 2a(F^) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F^ are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 
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Atomic displacement parameters (A^) 
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Cz — C3 — C4 


1 ') 1 n 

izi.y (Zj 


/^O /^"i XJ'5 

Cz — C3 — M3 


11/; 1 /I 

llo.z (loj 


i^/i r^i xji 
C4 — C3 — Mi 


Izl. / (loj 


/^z r^A r^"^ 
CD — C4 — C3 


line /'0\ 
1 IV. J (Z) 


C^Z r^A XJyl 

Cj — C4 — xl4 


1 ')A *")\ 

IZU (Zj 


/^■i /^/i xj/i 
C3 — C4 — M4 


1 OA /'0\ 

IzU {2} 


CA PS ATI 


118 0 


C4 — C5 — H5 


121.2 (19) 


Nl — C5 — ^H5 


113.4 (19) 


04 — SI — 02 


112.20 (9) 


04 SI — 03 


112.80 (9) 


02 — SI — 03 


111.58 (9) 


r^z "\Ti "\n 
— JN 1 — CI — JNz 


1 TO T/^ /I 0\ 

—1 /o. /o yiy) 


/^C XT1 


2.2 (3) 


Ml /^o XT'! 
JNi — CI — Cz — ^JNj 


1 /j.Uj (loj 


JN / — C 1 — Cz — JN 3 


"3 A /"3\ 

-3.9 (3) 


Ml 

JN 1 — CI — Cz — C3 


-3.3 (2) 


JN z — C 1 — Cz — Ci 


1 nn n A /i a\ 


XTT r^i /"'/I 

JN 3 — Cz — C3 — C4 


-175.7 (2) 


CI— C2— C3— C4 


2.5 (3) 


C2— C3— C4— C5 


-0.6 (4) 


C3— C4— C5— Nl 


-0.7 (4) 


CI— Nl— C5— C4 


-0.2 (3) 


01— C6— C7— C8 


-179.37 (17) 



C8 — C9 


1 mo /'>\ 
1.3y6 (2) 


Co — Hs 


0.95 (i) 


C9— CIO 


1.381 (2) 


CIO— Cll 


1.400 (2) 


CIO — HIO 


0.89 (2) 


Cll — C12 


1.473 (2) 


OIW — ^HlWl 


0.90 (3) 


OIW — ^H2W1 


0.98 (5) 


c\A c 1 r^c\ 

U4 — bi — cy 


1 f\n f\A /OA 

1U/.U4 (oj 


uz — a 1 — cy 


1 A/C "3 1 /0\ 

lUo.31 (oj 


CW CI i^O 

U3 — k> 1 — cy 


1 A/; A A /'Q^ 
lUo.41 [o) 


r^t:. /~\i XJ1 /~\i 
Co — (Jl — HlOl 


A AO "t I'A £i\ 

lUo.z (loj 


C 1 Z — U J — ^rl 1 U J 


1 A^ /')\ 

lUD yZ) 


Ml c^n 
Ul — Co — C/ 


A An A^ (A 
11 /.40 (lOj 


/^/T r^i 1 
Ul — Co — Cll 


1 00 OA (A 

111. /o (loj 


C / — Co — Cll 


1 1 A no I'A z\ 

uy. /o (1 j) 


f^Q r^n r^c 
Co — C / — Co 


1 ')A cn / 1 c\ 
IZU.jy (ID) 


r^o r^n xn 
Co — C / — ^ri / 


AAA n / A 

114./ (loj 


r^£. r^n xj"? 
Co — C / — rl / 


1 ')/! /; /I /i\ 
1Z4.0 (Id) 


r^n r^Q r^c\ 

c / — Co — cy 


1 1 A AA /I C\ 

1 ly.yu [ij) 


f~^n r^Q xjo 
C / — Co — ^rlo 


1 1 A A / 1 '7 \ 

uy.u (1 /) 


/^A /^O XJO 

cy — Co — ^rio 


1 O 1 1 /I '7\ 

Izl.l (1 /) 


clu — cy — Co 


1 OA '3'7 / 1 C\ 

lzU.3 / (,1 ->) 


/"^ 1 A /~^Ci C 1 

clu — cy — bi 


1 OA on I'A o\ 

IzU.o/ (IzJ 


/^O /^A C 1 

Co — cy — k> 1 


1 1 o /I o\ 
llo./o (IzJ 


/^A 1 A 1 1 

cy — ciu — Cll 


1 OA 1 A /I /l\ 

izu.iy (14) 


/^Ci 1 A XJ 1 A 

cy — c 1 u — ti 1 u 


1 ') 1 T /I C\ 

izl./ (o) 


r^A A r^lA XJ1A 

Cll — CIU — ^rllU 


1 1 O A /"I ^\ 

1 lo.U (ID) 


r^Afi r^AA 
CIU — Cll — Co 


1 1 O A A {A A\ 

iiy.i4 (14) 


PIA Pll PI? 




C6 — Cll — C12 


119.87 (14) 


06 — C12 — 05 


122.81 (16) 


06 — C12 — Cll 


123.21 (16) 


05 — C12 — Cll 


113.97 (15) 


HlWl — OIW — H2W1 


124 C4") 


(Jz — a 1 — C9 — C 1 1) 


Izy.zy (13) 


U3 — k> i — cy — C i U 


111 /"I '2^ 


U4 — 5> 1 — cy — Co 


1 /U.UO (IjJ 


Uz — al — CV — Cs 


— 4y.y / (14) 


(J3 — a 1 — cy — Co 


/in An t ^ A \ 
6y.Uy (14) 


Co — cy — C 1 U — C 1 1 


A 1 

0.1 (2) 


t>l — C9 — Clu — Cll 


1 "TA 1 A /AA\ 
-1 /y.lU (11) 


C9— CIO— Cll— C6 


1.7 (2) 


C9— CIO— Cll— C12 


-179.31 (14) 


01— C6— Cll— CIO 


178.04(16) 


C7— C6— Cll— CIO 


-2.2 (2) 


01— C6— Cll— C12 


-1.0(2) 



sup-5 



supplementary materials 



Cll— C6— C7— C8 


0.8 (3) 




C7— C6— Cll— C12 




178.81 (15) 


C6— C7— C8— C9 


1.0 (3) 




CIO— Cll— CI 2— 06 




-174.36(18) 


C7— C8— C9— CIO 


-1.5(2) 




C6— Cll— C12— 06 




4.6(3) 


C7— C8— C9— SI 


177.74 (14) 




CIO— Cll— C12— 05 




5.4 (2) 


r\A c 1 r^ct p 1 A 












Hydrogen-bond geometry (A, °) 












D—R-A 




D—R 


n-A 


D-A 


D—R-A 


Nl— HINI-OIW' 




0.91 (3) 


1.95 (3) 


2.806 (3) 


158 (3) 


N2— H1N2-01' 




0.90 (3) 


2.48 (3) 


3.222 (2) 


140 (2) 


N2— H1N2-01W' 




0.90 (3) 


2.28 (3) 


3.060 (3) 


145 (2) 


N2— H2N2-02" 




0.86 (3) 


2.10(3) 


2.963 (2) 


177 (3) 


N3— H1N3-02" 




0.89 (3) 


2.10(3) 


2.970 (3) 


168 (3) 


N3— H2N3-04"' 




0.92 (3) 


2.08 (3) 


2.980 (3) 


167 (3) 


01— H101-06 




1.03 (3) 


1.75 (3) 


2.625 (2) 


141 (2) 


05— H105-03" 




0.84 (3) 


1.87 (3) 


2.655 (2) 


155 (3) 


OIW— HlWl-03'' 




0.89 (3) 


1.94 (3) 


2.757 (3) 


151 (2) 


OIW— H2W1-04'" 




0.98 (6) 


1.89 (6) 


2.838 (3) 


162 (4) 


C7— H7-03" 




0.95 (3) 


2.56 (3) 


3.477 (2) 


163 (2) 



Symmetry codes: (i) 1/2, ^1/2, z-1/2; (ii) x+1/2, 3;-l/2, z; (iii) x^lll, -y+lll, z+1/2; (iv) x-1/2, 3^1/2, z; (v) ji^l/2, ^1/2, z+1/2; 
(vi)x,-y+l,z+l/2. 
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